Hemispherectomy is currently the only effective treatment for relieving constant seizures in children with severe or progressive unilateral cortical disease. Although early hemispherectomy has been advocated to avoid general dysfunction due to continued seizures, it remains unclear whether age at surgery affects specific sensorimotor functions. Little is know about the anatomical status of sensorimotor pathways after hemispherectomy and how it might relate to sensorimotor function. Here we measured motor function and sensory thresholds of the upper and lower limbs in 12 hemispherectomized patients. Diffusion tensor imaging (DTI) was used to determine status of brainstem corticospinal tracts and medial lemniscus. Hemispherectomy subjects showed remarkable recovery in both sensory and motor function. Many patients showed normal sensory vibration thresholds. Within the smaller Rasmussen's subgroup, we saw a relationship between age at surgery and sensorimotor function recovery (i.e. earlier was better). Anatomically, we found marked asymmetry in brainstem corticospinal tracts but preserved symmetry in the medial lemniscus, which may relate to robust sensory recovery. Age at surgery predicted anatomical status of brainstem sensorimotor tracts. In sum, we found that age at surgery influences anatomical changes in brainstem motor pathways, and may also relate to sensorimotor recovery patterns.
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Introduction
Hemispherectomy, surgical removal of an entire cerebral hemisphere, has been performed for several decades to treat intractable unihemispheric epilepsy. The timing of surgery depends on etiology, burden of seizures and general dysfunction in patients. Most children with Rasmussen's syndrome will have progressive worsening of seizures, progressive intellectual deterioration, and progressive hemiparesis (Vining et al., 1997) . Early surgery has been advocated to relieve the burden of constant seizures, allowing the child to return to a more normal life (Freeman, 2005; Jonas et al., 2004; Vining et al., 1997) . However, it remains unclear whether early surgery is beneficial in terms of sensory and motor function.
In children with hemiplegia, there is rarely a complete lost of sensation and motor function in the limbs contra-lateral to hemisperectomy (de Bode, Firestine, Mathern, & Dobkin, 2005; Dijkerman, Vargha-Khadem, Polkey, & Weiskrantz, 2008; French & Johnson, 1955a; French & Johnson, 1955b; Muller, Kunesch, Binkofski, & Freund, 1991; van Empelen, Jennekens-Schinkel, Buskens, Helders, & van Nieuwenhuizen, 2004) . It has been speculated that reinforcement of the ipsilateral uncrossed corticospinal tract and bilateral cortico-reticulospinal pathways may be responsible for residual motor functions. This hypothesis is supported by studies showing that transcranial magnetic stimulation (TMS) of the motor cortex results in ipsilateral motor evoked potentials in patients after hemispherectomy (Benecke, Meyer, & Freund, 1991; Kastrup, Leonhardt, Kurthen, & Hufnagel, 2000; Rutten, Ramsey, van Rijen, Franssen, & van Veelen, 2002) . In contrast, ipsilateral responses are absent in healthy children after the age of 10 and healthy adults (Muller, Kassiliyya, & Reitz, 1997) . Several functional MRI (fMRI) studies have also demonstrated ipsilateral cortical activation in hemispherectomy patients using vibration, touch or painful stimulus (Bittar, Ptito, & Reutens, 2000; Graveline, Mikulis, Crawley, & Hwang, 1998; Holloway et al., 2000; Olausson et al., 2001; Rutten et al., 2002) , suggesting that cerebral reorganization may contribute to residual sensory function. Previous studies examined how such brain reorganization may be influenced by age at injury and nature of the insult (Benecke et al., 1991; de Bode et al., 2005; Holloway et al., 2000) . TMS induced ipsilateral muscle activation showed different latencies for patients with congenital and acquired diseases, suggesting differences in the underlying mechanisms (Benecke et al., 1991) . On the other hand, fMRI studies found
